Circulating PCSK9 is a strong determinant of plasma triacylglycerols and total cholesterol in homozygous carriers of apolipoprotein ε2.
Homozygous carriers of the apolipoprotein ε2 allele are at risk of type III hyperlipidaemia, but do not necessarily develop this lipid disorder. In the present study, we have investigated the role of circulating PCSK9 (pro-protein convertase subtilisin kexin type 9), an important regulator of LDL (low-density lipoprotein) receptor expression, in the development of this hyperlipidaemic phenotype. In an observational study, plasma PCSK9 was measured in homozygous carriers of apolipoprotein ε2 (ε2/ε2; n=12), normal controls (n=72) and hypertriglyceridaemic patients with FCHL (familial combined hyperlipidaemia; n=38), who served as a hyperlipidaemic reference group. Cholesterol, triacylglycerols (triglycerides) and apolipoprotein B content in VLDL (very-low-density lipoprotein) and LDL particles was determined by ultracentrifugation in ε2/ε2 and FCHL patients. Median circulating PCSK9 levels did not differ between ε2/ε2 carriers compared with controls and hypertriglyceridaemic FCHL patients (84.5 compared with 82.0 and 84.9 ng/ml; P=0.2 and 0.6 respectively). Circulating PCSK9 was associated with total cholesterol and triacylglycerols levels in ε2/ε2 carriers (P<0.05). These associations were stronger in ε2/ε2 carriers when compared with controls (P values for interaction=0.01 and 0.02 respectively). A direct comparison with FCHL patients demonstrated a similar discrepancy for the association with plasma triacylglycerols and also VLDL-apolipoprotein B, cholesterol and triacylglycerols (P value for interaction=0.01, 0.01, 0.03 and 0.03 respectively). Plasma PCSK9 is associated with type III hyperlipidaemia. Its strong relationship with plasma triacylglycerols and total cholesterol distinguishes ε2/ε2 carriers from controls and another type of dyslipidaemia, which provides valuable information regarding the pathogenesis of this complex dyslipidaemia. Furthermore, these results suggest that patients with type III hyperlipidaemia may benefit from PCSK9-antagonizing therapy.